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Extended DataFig. 8|See next page for caption.



Extended DataFig. 8| Relationship betweenrelative neighbourhood (P<0.05; computed from 999 independent randomizations of the local
abundance and relative neighbourhood richness standardized by z-scores random labelling nullmodel). The relative neighbourhood abundance or
and species abundancein all17 forest plots. Red circles indicate species richness were calculated from circular plots with r=2 m. Vertical lines at +1.96
with either significantly negative or positive neighbourhood interactions areshown for reference.
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Extended Data Table 1| Location, forest and environmental information of all 17 permanent forest plots

Plot name and country Adjusted Latitude  Longitude Plot Total Total live Soil total N Elevation =~ Mean annual January July Mean annual Soil Soil
latitude by area number of  individuals of  concentration range p e p p precipitati p e ‘wetness
altitude (ha) all species all species (gm?) m C) (C) (°C) (mm) (°C) (%)
Utah, USA
64.6870 37.66 -112.85 15.32 16 27458 1181.1 136 2.6 -6.2 13.8 864 174, 61.0
(UTA)
Gutianshan, China
(GTS) 34.4797 29.25 118.117 24 134 118673 680.2 269 15.9 4 26.8 1430 20.6 119.6
Baishanzu, China
(852) 41.6342 27.68 119.0667 25 177 210959 588.2 223 12.8 43 214 2342 153 99.8
Nanling, China
(NAN) 35.1059 24.9167 113.0167 20 229 132740 588.2 246 17.3 33 252 2022 17.1 107.0
Chebaling, China
(CBL) 29.1729 24.7167 114.2500 20 206 97201 588.2 131 19.6 7.6 22.8 1468 233 1103
Heishiding, China
(HSD) 28.3736 23.27 111.53 50 213 213954 734.0 263 215 12.6 28.4 1719 26.3 95.3
D‘"gl“(‘;;'s'; Ching 263227 231695 112511 20 195 71461 11643 240 2 134 28.8 1870 25.1 1210
Puer, China
(PUE) 36.3544 22.5976 101.1435 30 270 130915 877.1 120 20.5 154 225 1528 16.8 91.8
Tai Po Kau, China
(TPK) 24.2371 22.4263 114.181 20 172 81021 734.0 112 23 15.7 28.6 2334 248 112.6
Jianfengling, China
(FL) 27.2128 18.7308 108.905 60 290 391686 877.1 151 24.9 19.7 28.5 2102 19.4 110.5
L"q"'uz’l“gg;“’ e 217541 183262 65816 16 135 36655 12344 95 256 23.4 27 2363 235 80.7
Palanan, Philippines
(PAL) 18.3141 17.4402 122.388 16 321 68173 1102.3 50 25.1 225 26.6 2724 26.7 109.9
Barro Colorado Island
(BCI), Panama 10.4156 9.1543 -79.8461 50 301 203732 1510.5 40 26.3 25.7 26.9 3025 23.7 81.8
(BCI)
Pasoh, Malaysi:
“S"(M;)ays’a 3.7027 2,982 102313 50 o11 262167 958.9 20 263 257 264 1896 2438 101.8
Yasuni, Ecuador
(YAS) -2.7351 -0.663 -76.397 50 1070 145823 1345.8 30 259 26.3 24.8 3270 225 98.6
Rabi, Gab
(‘ a) = -2.5922 -2.2228 9.88004 25 346 175661 845.3 26 26.1 273 23.6 1943 24.0 79.9

Wanang, Papua New Guinea

-6.5113 -5.25 145.267 50 581 253530 1745.8 100 26.5 26.8 25.8 3366 24.0 111.8
(WAN)
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Statistics

For all statistical analyses, confirm that the following items are present in the figure legend, table legend, main text, or Methods section.

/a | Confirmed

>

The exact sample size (n) for each experimental group/condition, given as a discrete number and unit of measurement

A statement on whether measurements were taken from distinct samples or whether the same sample was measured repeatedly

1 |CD]C]

The statistical test(s) used AND whether they are one- or two-sided
Only common tests should be described solely by name; describe more complex techniques in the Methods section.

|:| A description of all covariates tested

A description of any assumptions or corrections, such as tests of normality and adjustment for multiple comparisons

| A full description of the statistical parameters including central tendency (e.g. means) or other basic estimates (e.g. regression coefficient)
AND variation (e.g. standard deviation) or associated estimates of uncertainty (e.g. confidence intervals)

. For null hypothesis testing, the test statistic (e.g. F, t, r) with confidence intervals, effect sizes, degrees of freedom and P value noted
Give P values as exact values whenever suitable.

D For Bayesian analysis, information on the choice of priors and Markov chain Monte Carlo settings

D For hierarchical and complex designs, identification of the appropriate level for tests and full reporting of outcomes

x| x| (]| [T ] [ |C1](x]

D Estimates of effect sizes (e.g. Cohen's d, Pearson's r), indicating how they were calculated

Our web collection on statistics for biologists contains articles on many of the points above.

Software and code
Policy information about availabilitv of computer code

Data Data collection was described in the first paragraph of the method part and
collection |as below. No software was used for data collection.

Data We used R 4.3.2 and Matlab to write the codes to analyze the data. How data
analysis were statistically analyzed are illustrated in detail in the method part.

Related codes have been archived in Github and Code Ocean.

Extended Data R codes 1-4 were stored in Github, "http://github.com/mdetto/
Positive/Interactions”. While Matlab code 5 was uploaded to Code Ocean,
https://codeocean.com/capsule/4844196/tree.

For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Portfolio guidelines for submitting code & software for further information.

Data

Policy information about availabilityv of data
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All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:
- Accession codes, unigue identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability
- For clinical datasets or third party data, please ensure that the statement adheres to our policy

Data from 17 plots can be requested from the ForestGEO plot network (https://www.forestgeo.si.edu/). Of them, data of Chebaling plot can be requested from the
Pls of Heishiding plot in the ForestGEO plot network. Nanling and Puer plots can be requested from the Pls of Jianfengling plot in the ForestGEO plot network.
Eight environmental factors were compiled for each plot. Five of them, including plot elevation range, mean annual temperature (MAT), January temperature, July
temperature and mean annual precipitation (MAP), were obtained from Anderon-Teixeira et al. (2015). Soil total N density (g m-3) was compiled from the Global
Gridded Surfaces of Selected Soil Characteristics (IGBP-DIS) database at a resolution of 5x5 arc-minutes, and in a soil depth interval 0-100 cm from Oak Ridge
National Laboratory Distributed Active Archive Center (https://daac.ornl.gov). We also obtained soil temperature from https://zenodo.org/
record/4558663#.ZFRV46BBztU and soil wetness from https://climate.esa.int/en/projects/soil-moisture/.

We also stored the running results of 17 plots to Github, "https://github.com/mdetto/Positive Interactions".

Research involving human participants, their data, or biological material
Policy information about studies with human participants or human data. See also policy
information about X nder (identi r n ion n xual orien ion and race,
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Reporting on sex and |This paper does not involved with any human participants, human data
ender or biological material.

Reporting on race, This paper does not involved with any human participants, human data
ethnicity, or other |or biological material.
socially relevant

rolninag

Population This paper does not involved with any human participants, human data
characteristics or biological material.
Recruitment This paper does not involved with any human participants, human data

or biological material.

Ethics oversight This paper does not involved with any human participants, human data
or biological material.

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Field-specific reporting

Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

[:I Life sciences D Behavioural & social sciences Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see pature.com/documents/nr-reporting-summary-flat.pdf

cological, evolutionary & environmental sciences study design
A1l studies must disclose on these points even when the disclosure is negative.

Study Tree census data were obtained from 17 large, permanent forest dynamics
description plots distributed in latitude ranging from 5°S to 47°N. These 17 plots
are natural forests.
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Research sample

32 to 60 ha.

the standard ForestGEO protocol to include
at the breast height (DBH = 1 cm).

All stems were identified to species, measured and mapped to their
relative spatial coordinates within each forest plot.

Eight environmental factors were compiled for each plot in this study.
Five of them, including plot elevation range, mean annual temperature
(MAT) , January temperature, July temperature and mean annual
precipitation, were obtained from Anderon-Teixeira et al. (2015).

Soil total N density (g m—-3) was compiled from the Global Gridded
Surfaces of Selected Soil Characteristics (IGBP-DIS) database at a
resolution of 5x5 arc-minutes, and in a soil depth interval 0-100 cm from
Oak Ridge National Laboratory Distributed Active Archive Center
(https://daac.ornl.gov) .

We also obtained soil temperature from https://zenodo.org/
record/4558663#.Z2FRV4A6BBztU and soil wetness from
https://climate.esa.int/en/projects/soil-moisture/.

The plot size varies from 15.
Plot census methods followed
all stems 2 1 cm in diameter

Sampling
strategy

A set of 17 large forest plots from Asia, Africa, Oceania, North America
and South America, consisting of >2.7 million trees from >5400 species,
distributed in latitude ranging from 5°S to 47°N and varied from 15.32 to
60 ha plot sizes were used. The sample sizes are sufficient to study the
latitudinal pattern of species diversity.

Data collection

Many individuals, institutions and funding agencies supported the
establishment of 17 dynamic plots across used in this study. They are
listed in the Acknowledgments in the Supplementary Information.

Timing and
spatial scale

A set of 17 large forest plots from Asia, Africa,Oceania, North America
and South America,distributed in latitude ranging from 5°S to 47°N were
used. Only the census data for one time is used.

Data exclusions

We decribed different data exclusion method in detail in the legends of
each figures and methods part.

Reproducibility

The statistical analysis is reproducible. Anyone can use the same 17
plots data and codes to repeat the results.

Randomization

We used spatial model simulation to assess a potential sampling effect
for the latitudinal neighborhood interaction pattern in the method part.
We also described in detail how randomization were applied and codes were
stored in Github and Code Ocean.

We also developed a null model to test the observed latitudinal gradient.

Blinding

Blinding was not applicable because we used the real field tree

investigation data.

Did the study involve field work?

D Yes No

eporting for specific materials,

systems and methods

We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

Materials & experimental systems

Methods
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Involved in the study

n/a | Involved in the study

[ ] Antibodies

[] chip-seq

[ ] Eukaryotic cell lines

[ ] Flow cytometry

D Palaeontology and archaeology

x]
x]
x]

[ ] MRI-based neuroimaging

[] Animals and other organisms

[ ] clinical data

[ ] Dual use research of concern

[x]{[]| ]| ]| [x]| ]| []

[] plants
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Plants

Seed stocks No seed stocks used.

Novel plant No novel plant genotypes used.
genotypes

Authentication |Not applicable.
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